Eficácia do treinamento da musculatura do assoalho pélvico e de exercícios hipopressivos para o tratamento do prolapso de órgãos pélvicos em mulheres: ensaio clínico randomizado. METHODS: Fifty-eight women with stage II pelvic organ prolapse were divided into three groups for physiotherapy: a pelvic floor muscle training group (GI); a hypopressive exercise group (GII); and a control group (GIII). The patients underwent transperineal ultrasonographic evaluation using a transducer of frequency 4-9 MHz. The (CSA) of the levator ani muscle was measured before physiotherapy and after 12 weeks of treatment.
INTRODUCTION
Ultrasonography has been widely used to detect dysfunction in the pelvic floor muscles (PFM), [1] [2] [3] [4] to determine the effect of childbirth in these muscles and to evaluate the effectiveness of muscle training. 4, 5 Three-dimensional ultrasound is the most common type; however, two-dimensional ultrasound may be useful for evaluating the pelvic floor. 6, 7 Many randomized controlled trials and systematic reviews have shown that PFM training is effective for treating stress urinary incontinence, with success rates of between 44% and 80% among adult females. 8, 9 However, there is little evidence that it can improve pelvic organ prolapse and its symptoms. 10 Some theories have been proposed in order to explain the mechanism of action of PFM training in pelvic organ prolapse. Behavioral therapy, which teaches women to contract the PFM before and during increases in abdominal pressure, helps prevent pelvic organ prolapse. Strength training to increase muscle volume raises the levator plate and decreases the genital hiatus, thereby promoting greater support for the pelvic organs. 10, 11 Previous studies have shown that women with pelvic organ prolapse present decreased cross-sectional area (CSA) of the levator ani muscle, increased genital hiatus and decreased muscle strength. 12, 13 One way to assess the effect of muscle training is to measure the CSA of the muscle, which correlates directly with muscle hypertrophy caused by exercise.
4,7

OBJECTIVE
The aim of this blinded randomized controlled trial was to evaluate the efficacy of pelvic floor muscle training and hypopressive exercises for increasing the CSA of the levator ani muscle in women with pelvic organ prolapse.
METHODS
This was a single-blind randomized controlled trial. All participants received a three-month intervention according to their group allocation after the first evaluation, and received a second evaluation after the intervention period. This study was registered at Clinicaltrials.gov (NCT 01196598). This study was also 16 patients. The group allocations were undertaken using computer-generated random numbers to stratify the randomization.
The main investigation was blind to the group allocation.
The inclusion criteria were the presence of stage II pelvic organ prolapse and not undergoing surgery to correct it during the study. Women with neuromuscular diseases and those undergoing hormone therapy were excluded.
The groups were homogeneous regarding age (P = 0.126), number of pregnancies (P = 0.353), number of vaginal deliveries (P = 0.106), body mass index (BMI) (P = 0.332) and menopausal status (P = 0.875) ( Table 1) .
During the clinical evaluation, pelvic organ prolapse (POP)
was measured according to the POP-Q classification. 14 We then evaluated the CSA of the levator ani muscle using two-dimensional transperineal ultrasonography.
The image obtained showed the length of the urethra and bladder neck. The levator ani muscle was viewed as a hypoechogenic structure bilateral to the urethra in the transverse plane ( Figure 1 ). Subsequently, we calculated the CSA (in cm   2 ). The value considered for analysis was the average of three measurements performed by one examiner on the left side. Our research group previously demonstrated that this examination had good reproducibility and interobserver correlation. 7 After this evaluation, the subjects were stratified into the three groups described above. The women in GI and GII completed three initial training sessions, with different content for each group. The women in GI were taught how to properly contract the PFM alone. The women in GII were taught to contract the PFM in conjunction with hypopressive exercises, using diaphragmatic breathing, as recommended by Caufriez and Ballester. 15 Both groups received home exercise programs as described below, with twice-monthly physiotherapy visits.
The daily home exercise protocol for GI included three sets from previous studies that were designed to detect differences between groups 6,7 with a significance level of 0.05. In these previous studies, significant differences in the same outcomes were shown for groups of 19 to 24 subjects. To estimate a difference between the two groups of 0.5 cm 2 in the CSA of the levator ani muscle, with an alpha (type I) error of 5%, a power of 90% and a beta (type II) error of 10%, a sample of 15 subjects would be considered appropriate. The statistical significance of differences in CSA between different groups was assessed using nonparametric tests (Kruskal-Wallis). The ANOVA test, chi-square test and
Mann-Whitney test were also used. P < 0.05 was considered statistically significant.
RESULTS
Sixty-three patients were included, i.e. 21 in each group. Among these, five patients in the control group were lost from the threemonth revaluation: three of them dropped out, one moved away and one underwent corrective surgery for pelvic organ prolapse. Thus, 58 patients remained at the end of the study period.
In groups GI, GII and GIII before treatment, the average CSAs These results are shown in Table 2 . Comparison between the groups showed that the results for GI and GII were similar (P = 0.078); GI and GIII were different (P < 0.001); and GII and GIII were also different (P = 0.015). This indicated that CSA after physiotherapy increased similarly in the two treatment groups.
DISCUSSION
This study demonstrated that both PFM training and PFM training with transversus abdominis activation increase the CSA of the levator ani muscle, as assessed by two-dimensional ultrasonography. According to Ahtiainen et al., muscle CSA, as measured by ultrasonography, is associated directly with hypertrophy. 16 A strong correlation between CSA and muscle strength or contractile capacity has also been shown. 17 Therefore, this measurement directly reflects hypertrophy, and ultrasound is a valid and reproducible method for this measurement. 7 In this study, we evaluated 58 women with pelvic organ prolapse before and after physiotherapy treatment. Two important factors directly influenced the initial CSA of the levator ani muscle of these women: age and the presence of pelvic floor dysfunction.
Women experience a substantial decrease in muscle mass (10% to 16%) between 50 and 60 years of age. 18 There is also a decrease in CSA, infiltration of fat and connective tissue in muscle, a decrease in the size and number of muscle fibers and a decrease in the number of motor units. 18 Considering the ages of the patients included in this study, we can infer that the levator ani muscles of these women had become weak and atrophied.
The hypoestrogenic state of the women in this study added to the effects of age. Through ultrasound evaluation, Bernstein observed that the CSA of the PFM decreased with age. Bernstein found that the muscles were thinner in women over 60 years of age than in younger women. There was also a negative correlation between age and strength of muscular contraction of the pelvic floor. Women with disorders have significantly thinner PFMs than do healthy women, but Bernstein stated that this difference could be eliminated through PFM training. These statements are concordant with the results from the present study: we found increased muscle volume in both training groups, compared with the control group (P < 0.001).
1
Our study examined two muscle-training techniques: PFM training, which is the gold standard for treating stress urinary incontinence, 20, 21 and PFM training with transversus abdominis muscle activation through hypopressive exercises, 15 both carried out daily for 12 weeks. There were significant increases in the CSA of the levator ani muscle in both treatment groups, compared with the control group (P < 0.001). However, the group that underwent specific training (GI) improved by about 50%, while the hypopressive exercise group (GII) improved by about 20% after treatment. These values are in agreement with
Fleck and Kraemer, who reported that the muscle CSA increase ranged from 20% to 40% with a minimum of eight weeks of training. 22 Bø and Aschehoug reported that exercises needed to target the specific muscle group to have positive results. The muscle behavior in the women in the group with specific training (GI) supports this statement, and this may explain this group's greater increase in CSA, although the changes in both groups were statistically significant. 23 Braekken et al. performed three-dimensional ultrasound scans on the levator ani muscle, the hiatus area and the resting position of the bladder and rectum in 109 women. The subjects had stage I, II or III pelvic organ prolapse and were randomized to either a treatment group or a control group. The treatment group performed PFM training exercises for six months under the guidance of a physiotherapist. The results showed a significant increase in muscle volume (an average of 1.9 mm; P < 0.05), a decrease in the genital hiatus area (P < 0.05), and an elevated position of the bladder and rectum featuring reduced pelvic organ prolapse (P < 0.05). 4 These results are in accordance with the present study, which demonstrated increased muscle size, and therefore reduced pelvic organ prolapse, using two-dimensional ultrasonography.
Importantly, the examinations used for the present study were conducted by the same examiner, both before and after the treatment. Two-dimensional transperineal ultrasonography was chosen for CSA measurements on the levator ani because it is relatively inexpensive and does not cause discomfort to the patient. According to Dietz and Shek, translabial or transperineal arrangements provide direct access to the pelvic floor. 3 Oliveira et al. demonstrated the validity and interobserver reproducibility of the technique used in the present study. 7 More longitudinal studies with larger samples and longer follow-up are needed to understand the effect of PFM training on pelvic organ prolapse.
cONCLUSIONS
The CSA of the levator ani muscle increases significantly with physiotherapy in women with pelvic organ prolapse. Pelvic floor muscle training and hypopressive exercises seem to produce similar improvements in the CSA of the levator ani muscle.
